The aim of this paper is to prove a more generalized contraction mapping principle. By using this more generalized contraction mapping principle, a further generalized best proximity theorem was established. Some concrete results have been derived by using the above two theorems. The results of this paper improve many important results published recently in the literature.
Introduction
The Banach contraction mapping principle is a classical and powerful tool in nonlinear analysis. Weak contractions are generalizations of Banach contraction mapping which have been studied by several authors, and in particular some types of weak contractions in complete metric spaces were introduced in [] . Let T be a self-map of a metric space (X, d) and φ : [, +∞) → [, +∞) be a function. We say that T is a φ-contraction if d(Tx, Ty) ≤ φ d(x, y) , ∀x, y ∈ X.
In , Browder [] proved that if φ is nondecreasing and right continuous, and (X, d) is complete, then T has a unique fixed point x * and lim n→+∞ T n x  = x * for any given x  ∈ X.
Subsequently, his result was extended in  by Boyd and Wong [] by weakening the hypothesis on φ where it suffices to assume that φ is right upper semi-continuous (not necessarily monotonic). For a comprehensive study of relations between several contractive conditions, see [, ] . In , Geraghty [] introduced the Geraghty-contraction and obtained the fixed point theorem.
Definition . Let (X, d) be a metric space. A mapping T : X → X is said to be a Geraghtycontraction if there exists β ∈ Γ such that for any x, y ∈ X,
d(Tx, Ty) ≤ β d(x, y) d(x, y),
where the class Γ denotes those functions β : [, +∞) → [, +∞) satisfying the following condition: β(t n ) →  ⇒ t n → .
Theorem . ([]) Let (X, d) be a complete metric space and T : X → X be a Geraghtycontraction. Then T has a unique fixed point x
* and for any given x  ∈ X, the iterative sequence T n x  converges to x * .
In , Samet et al. [] defined the notion of α-admissible mappings as follows.
Definition . ([])
Let α : X × X → [, +∞) be a function. We say that a self-mapping
By using this concept, they proved some fixed point results.
) be a complete metric space and T : X → X be an α-admissible mapping. Assume that the following conditions hold:
Then T has a fixed point.
In particular, existence of a fixed point for weak contractions and generalized contractions was extended to partially ordered metric spaces in [, -]. Among them, some involve altering distance functions. Such functions were introduced by Khan et al. in [] , where they presented some fixed point theorems with the help of such functions. We recall the definition of altering distance function. Assume that either f is continuous or X is such that if an increasing sequence x n → x ∈ X, then x n ≤ x, ∀n. Besides, if for each x, y ∈ X there exists z ∈ X which is comparable to x and y, then f has a unique fixed point. Let A, B be two nonempty subsets of a complete metric space and consider a mapping T : A → B. The best proximity point problem is whether we can find an element
for any x ∈ A, in fact, the optimal solution to this problem is the one for which the value d(A, B) is attained.
Let A, B be two nonempty subsets of a metric space (X, d). We denote by A  and B  the following sets: 
In [], the authors proved that any pair (A, B) of nonempty closed convex subsets of a real Hilbert space H satisfies the P-property.
In [], P-property was weakened to weak P-property and an example satisfying P-property but not weak P-property can be found there. 
We can see that the pair (A, B) satisfies the weak P-property but not the P-property.
Definition . ([]) Let (A, B) be a pair of nonempty closed subsets of a complete metric space (X, d). A mapping f :
A → B is said to be weakly contractive provided that
for all x, y ∈ A, where the functionᾱ : 
converges, for every x
The aim of this paper is to prove a further generalized contraction mapping principle. By using this further generalized contraction mapping principle, the authors prove a further generalized best proximity theorem. Some concrete results are derived by using the above two theorems. The results of this paper modify and improve many other important recent results.
Further generalized contraction mapping principle
In what follows, we prove the following theorem which generalizes many related results in the literature. 
Then T has a unique fixed point and for any given x  ∈ X, the iterative sequence T n x  converges to this fixed point.
Proof For any given x  ∈ X, we define an iterative sequence as follows:
Then, for each integer n ≥ , from (.) and (.) we get
Using condition () we have
for all n ≥ . Hence the sequence d(x n+ , x n ) is nonincreasing and, consequently, there exists r ≥  such that
as n → ∞. By using condition () we know r = .
In what follows, we show that {x n } is a Cauchy sequence. Suppose that {x n } is not a Cauchy sequence. Then there exists ε >  for which we can find subsequences
for all k ≥ . Further, corresponding to m k we can choose n k in such a way that it is the smallest integer with n k > m k satisfying (.). Then
From (.) and (.), we have
Letting k → ∞, we get
By using the triangular inequality, we have
Letting k → ∞ in the above two inequalities and applying (.), we have
By using condition () we know ε = , which is a contradiction. This shows that {x n } is a Cauchy sequence and, since X is a complete metric space, there exists z ∈ X such that x n → z as n → ∞. From (.) and (.) we have
By using condition () we get
as n → +∞. This implies z = Tz and proves that z is a fixed point. Next we prove the uniqueness of the fixed point. Assume that there exist two fixed points z and w. Then from (.) we have that
by using condition () we know d(z, w) =  and hence z = w. This completes the proof.
Example . The following functions satisfy conditions () and () of Theorem .:
where  < α <  is a constant;
where  < β < α are constants.
If we choose ψ  (t), φ  (t) in Theorem ., then we can get the following result.
Theorem . Let (X, d) be a complete metric space. Let T : X → X be a mapping such that
for any x, y ∈ X. Then T has a unique fixed point and for any given x  ∈ X, the iterative sequence T n x  converges to this fixed point.
If we choose ψ  (t), φ  (t) in Theorem ., then we can get the following result.
Theorem . Let (X, d) be a complete metric space. Let T : X → X be a mapping such that
If we choose ψ  (t), φ  (t) in Theorem ., then we can get the following result.
Theorem . Let (X, d) be a complete metric space. Let T : X → X be a mapping such that
It is easy to prove the following conclusion and corollary.
Corollary . Let ψ, φ : [, +∞) → [, +∞) be two functions with the conditions:
(i) ψ() = φ(); (ii) ψ(t) > φ(t), ∀t > ; (iii) ψ
is lower semi-continuous, φ is upper semi-continuous. Then ψ(t), φ(t) satisfy conditions () and ().

Corollary . Let (X, d) be a complete metric space. Let T : X → X be a mapping such that
where ψ, φ : [, +∞) → [, +∞) are two functions with the conditions (i), (ii) and (iii). Then T has a unique fixed point, and for any given x  ∈ X, the iterative sequence T n x  converges to this fixed point.
Further generalized best proximity point theorems
Before giving our main results, we first introduce the notion of (ϕ, ψ)-P-property. 
Let T : A → B be a mapping such that
Suppose that the pair (A, B) has the (ψ, ϕ)-P-property and T(A
Proof We first prove that B  is closed. Let {y n } ⊆ B  be a sequence such that y n → q ∈ B.
It follows from the (ψ, ϕ)-P-property that This together with the closedness of B  implies that Tx = lim n→∞ Tx n ∈ B  . That is,
Define an operator P A  :
Since the pair (A, B) has the (ψ, ϕ)-P-property and T satisfies condition (.), we have
for any x  , x  ∈ A  . This shows that P A  T : A  → A  is a mapping from a complete metric subspace A  into itself, and it satisfies the conditions of Theorem .. By using Theorem ., we can get that P A  T has a unique fixed point x * . That is,
Therefore, x * is the unique element in 
and ψ(t) is nondecreasing. Let T : A → B be a mapping such that 
for any x, y ∈ A. Suppose that the pair (A, B) If we choose ψ  (t), φ  (t) in Theorem ., then we can get the following result. 
